Alterations in heme oxygenase/carbon monoxide system in pulmonary arteries in hypertension.
Enhancement of the heme oxygenase/carbon monoxide (HO/CO) system has been shown to lower blood pressure (BP) in young (8 weeks), but not in adult (20 weeks) spontaneously hypertensive (SHR) rats. The reasons for this selective effect still remain puzzling. We investigated the effects of hemin on the HO/CO system of the pulmonary artery (PA) in SHR and Wistar-Kyoto (WKY) rats at different ages and evaluated the hemin-dependent changes in sGC and cGMP pathways. Hemin administration resulted in an evident reduction of BP (from 148.6 +/- 3.2 to 125.8 +/- 2.6 mmHg, P < 0.01) in young, but not in prehypertensive (4 weeks) or adult SHR or WKY rats at all ages. Coadministration of the HO inhibitor, chromium mesoporphyrin, with hemin, cancelled the BP-lowering effect of hemin. Remarkably, lower expression levels of HO-1, HO-2, and sGC paralleled with reduced HO activity and cGMP content were observed in PA from 8-week SHR rats, but not from adult SHR or WKY rats of all ages. Interestingly, hemin treatment restored these deficiencies, although the expression level of non-inducible HO-2 protein remained unchanged. We conclude that in young and prehypertensive SHR rats, an impaired HO/CO-sGC/cGMP system in the PA might be indicative of the pathogenesis and development of hypertension. In contrast, the HO/CO system in the PA of adult SHR rats was upregulated as a compensatory reaction to elevated BP and desensitization of the downstream targets of the sGC/cGMP pathway occurred.